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: insoluble drugs. 

Introduction 

Many drugs administered for various pharmacological effects are limited or completely 
insoluble in aqueous solutions. The human or animal body can be considered to be 
made up of a number of compartments into which the drug permeates dependent 
upon issues iht&r alia perfusion, partition coefficient of the drug in the tissue in each 
compartment, eta Additionally, certain drugs are known to undergo non-specific 
binding particularly to plasma proteins. This creates difficulties when seeking to 
administer the appropriate therapeutic dose as time constants; ultimate concentrations 
in various tissues etc are difficult to estimate. 

This is particularly the case with but not limited to lipophilic aqueousiy insoluble 
anaesthetics agents such as 2:6diisoproyIphenol (propofol) where tight control of 
anaesthesia is required* ' * v 

Concept 

It is proposed that tiie concentration of propofol be measured directly in blood during 
and after drug administration. 

This can be doe by using the physio-chemciai properties of the drug to enable 
detection. 

Firstly, propofol is known to fluoresce and this can be used as a method of 
quantification when measured optically by a fibre optic, optically coupled chip or by 
measurement rion-invasively by transmitted or reflected light 

Further purification and concentration of the drug can be achieved in situ by 
encapsulating or covering the sensing elements in a material, solid or liquid, into which 
propofol preferentially partitions over the tissue ft is in. Conceptually, this should be 
relatively easy to achieve due to the highly lipophilic nature of the drug. 

Also, specific recognition molecules may be found or more likely designed and 
fabricated such as mdlecularly imprinted polymers that have a high binding affinity for 
the analyte of interest, i.e., preferentially bind the molecule of interest such as 
propofol. 

The binding of the analyte molecule can be a direct concentration, step allowing 
detection by a number of means, optical, electrochemical, conductimetric, gravimetric 
or spectroscopic. It Js also possible that the specific binding event causes a physio- 
chemical change detectable by a standard sensor transduction technique such as, but 
not limited to, potentiometry, amperometry, conductimetry, and spectroscopy, 
chromatography, capacitance and micro-balances, resonant sensors, thermal methods 
and calorimetry. 
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Further information regarding the status of the arialytes distribution through the 
different tissues is the possibly of measuring the relative concentrations in different 
body compartments. For example the. pharmacokinetics of propofol can be described 
by a simple three-compartment linear model with compartments representing the 
plasma, rapidly equilibrating tissues, and slowly equilibrating tissues; thus, it is 
possible Xo measure the anaesthetic leveis in the plasma and one or more of the other 
compartments for example the slowly equilibrating tissue subcutaneously. The ratios 
can be calculated that will provide greater detail of the distribution of the drug. With a 
clear understanding of the pharmacokinetics the slowly equilibrating tissues atone may 
be able to be measured in tissues such as the earlobe or subcutaneous tissue by 
invasive minimally invasive or non-invasive techniques. In conjunction with the 
infusion rate data and patent demographics these data could be used to accurately 
estimate overall drug distribution. 

In turn data derived in this fashion could be use to provide the input for closed-loop 
drug administration when coupled with the appropriate administration device and 
control algprthytbrrfc 

Particularly attractive in this context is the use of micro-needles to sample fluids such 
as but not limited to interstitial fluid, intracellular fluid, blood and plasma in a minimally 
invasive manner. Also micro-needles could be used asl wave guides or "light wells" to 
gain optical access io and or from the skin obviating some of the absorption form the 
Upper layers of the stratum comeum and epidermis. Additionally, micro-needle 
devices could be introduced into the skin to provide scattering centres to improve 
optical signal^ 
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